ABSTRACT: The natural history review was a quarterly founded in 1854 by Edward Perceval Wright, then an undergraduate student of zoology at Trinity College Dublin. Its first editorial committee (1856-1860) held traditional views of natural history. By 1860 The natural history review had failed, ostensibly for lack of subscribers, and Wright put it in the hands of Thomas Henry Huxley who, together with Joseph Hooker, John Tyndall and others, was then looking for a vehicle to disseminate the agenda of what Huxley later called "scientific naturalism". Against advice from his friends, Darwin, Lyell and Hooker, Huxley accepted the editorship, preserving the title but giving The natural history review a new direction by replacing the former editorial team with some of his like-minded colleagues. Extant correspondence between several of these comprises dozens of letters in which The natural history review (1861-1865) was discussed. By the end of 1862 Huxley had given up on it, but the periodical survived until July 1865 with Hooker at the head. Throughout this second series, Charles Darwin exercised an unofficial, effective, and to today's eyes, ethically questionable editorial role. The natural history review ceased publication under Hooker in 1865. Competition from other publications, the lack of a clear purpose and the prevalence of ideology over business sense in the editor-in-chief were the likely reasons for its repeated failures.
INTRODUCTION
Entry 2771 in The Waterloo directory of Irish newspapers and periodicals (North 1986: 2: 375) sketches the short and relatively complex history of The natural history review (hereafter NHR) (1854-1865). Inspection of the twelve volumes of NHR shows a succession of five publishers, two series and editors-in-chief, sixteen associate editors, several sub-titles, widely varying selling prices, an unfocused brief -publishing not only reviews but also original work -and an insufficient readership. Such unexplained complexity invites investigation. Further details have emerged over the years in brief paragraphs in books and articles, but the fuller history of the NHR has not received concentrated attention. The continuity between the NHR and the journal Nature (founded in 1869) provided by Thomas Henry Huxley and other members of the X Club as co-editors and frequent authors in both journals, with Charles Darwin actively involved in the background, makes both publications at least distantly related, and adds interest to the story. This paper considers the NHR, drawing from direct access to all the parts issued (but see below, p. 261), the materials referred to above, and from abundant correspondence passed between some of the key scientists involved in the publication. contained reviews of publications by Darwin (1851 Darwin ( , 1854 , Gosse (1855 Gosse ( -1856 , Busk (1852 Busk ( -1854 and Zetterstedt (1855) , among others.
The next two volumes reviewed foreign societies and publications, with volume 3 containing the Journal of the Geological Society of Dublin in its entirety. Wollaston's (1856) book on Variation of species was reviewed, indicating the awareness of the editors of the problems that subtle observations of species morphology were opening up, which would be an important part of Darwin's most famous, but then unpublished, book.
Volume 5 (1858) contained one of the few debates in the NHR; it was between Philip Henry Gosse and Joseph Beete Jukes, following an anonymous review of Gosse's (1857) Omphalos: attempt to untie the geological knot (for review see Anonymous 1858). In the book Gosse mentioned how all creatures bear a mark of their origin from their parents, such as the navel in humans and other mammals, but that newly created individuals, being newly created should not bear that mark. However, the Creator added the unnecessary mark on them precisely to make them indistinguishable from all other members of their species. From this starting point, Gosse construed this as evidence for creation. Jukes (1855) , gently but firmly, and with better logic, made a devastating criticism of the book. Gosse was given the chance to reply in the same volume (Gosse 1858: 126) , but Jukes mentioned that this response was purely evasive and that it did not address his criticisms, and finally the original anonymous reviewer (1858b) concluded the debate by dismissing both contenders. Omphalos was a failure. Wollaston's (1856) reflection on the nature of the systematic rank of genus was reviewed in volume 5.
Volume 6 (1859) reviewed Haughton's paper on nicotine as an antidote against strychnine (see p. 261 below). When volume 7 appeared (1860), two editions of Darwin's On the origin of species had been printed, on 26 November and 26 December 1859 (Peckham 1959: 24) , but neither had been reviewed in the NHR. Instead, an author using the pseudonym Philonous published a paper entitled "Biogenesis, Haughton's reasoning against Darwin's theory of evolution from a numerical study of the instinct of bees to optimise the use of wax when building their prismatic-hexagonal cells", concluding that the evolution of such a trait would be impossible, and that such cells end up being regular hexagonal prisms due to physical constraints, in the way that equally sized spheres pack most tightly forming hexagons (Philonous 1860). Other reviews included Huxley's (1859) work on Hydrozoa and Richard Owen's (1860) Palaeontology.
APPARENT AND REAL CAUSES OF FAILURE, SERIES ONE
Before dealing with what must have been the real causes of failure we should rule out apparent causes, especially in the light of later developments, that is, the migration of the NHR, physically and ideologically, to the camp of British "scientific naturalism" (Lightman 2009: vii; Huxley 1892 ) and its subsequent failure there too. Did series 1 fail for being anti-Darwin? This is an anachronism. While it is true that both Haughton and Harvey were initially mildly opposed to Origin (Bowler 2009) , and that scientific naturalism had been at work in Britain before Darwin, (Turner 1993: 132-133) , by the time Origin appeared and began to act as a catalyst to divide naturalists into two camps, the fate of the NHR was already sealed for commercial reasons. That the NHR was not rigid in its conservatism was indicated by the discussion between Gosse and Jukes. Haughton's criticism of Origin was not religion-based, but derived from a technical, mathematically grounded observation. THE NATURAL HISTORY REVIEW (1854 In an editorial note in volume 7 (Anonymous 1860), after an apology for a serious error in a previous review that had caused offence to both reviewer and author, the editor (Wright) alleged that it was the fact that the NHR referred mostly to Irish societies which limited its circulation. But this was his opinion, and it was only partly true. The publication was a disorganized mix, inconsistent and unpredictable as to the journals and societies whose contents or proceedings were reported in each issue. No two issues reported on the same societies, and no advanced notice was given to readers to this effect. Besides, with the exception of the Cuvierian Society of Cork (1835-1876) (McSweeney and Reilly 1958) , which featured very rarely in the whole series, all of the societies reviewed published their own proceedings, all were quite small (each with fewer than 150 members, who were also members of one or more of the other, larger societies like the Royal Irish Academy and the Royal Dublin Society). Unpredictability and redundancy of contents, high price and low production values (paper and printing quality, editing, indexing), seem to be more realistic reasons for the lack of subscribers, and thus the ultimate cause of failure must be attributed to the poor focus and lack of commercial vision of the first editor-in-chief.
In addition, other science publications, some of them Irish, competed against Wright's NHR. The Dublin University magazine (1833-1880) and The Atlantis (1848-1862) reported Irish science, had frequent science reviews and had high production standards. The Atlantis was the scientific publication of the Catholic University of Ireland, and was produced by Longmans. The extant Philosophical magazine (founded 1798), which in the period 1850-1875 was re-titled The London, Edinburgh and Dublin philosophical magazine and journal of science, published contributions from many leading (some Irish) scientists and included some natural history and reviews. In Dublin, it was sold by Hodges and Smith, Grafton Street. Irish readers with a serious interest in the natural sciences could obtain information relatively easily through primary journals that were at least nominally Irish, or through review journals other than the NHR.
THE SEARCH FOR A NEW STYLE OF NATURAL HISTORY PUBLICATION
In the 1860s the study of natural history was changing. Rather than going to meet nature outdoors, the new naturalists brought nature into their laboratory, subjecting plants and animals to instrumental analyses. That this new style of natural history, heralded by Huxley and his scientific friends, called for a new way to publicize its anti-establishment agenda came to be perceived by the representatives of scientific naturalism as a desirable objective in the decade 1850-1860 (Barton 1998; McLeod 1969; Huxley 1918: 409) . For many years a common way of presenting science to the public had been through science columns in the widely read literary reviews. While these were not dedicated primarily to science, judging by their popularity they must have contributed substantially to making science known among the reading public. For instance, Huxley had published reviews of Darwin's Origin in MacMillan's magazine (Huxley 1859a) which had a monthly print-run of 16,000 copies, and anonymously in The Times (Huxley 1859b), which had daily sales of 60,000 copies. Leonard Huxley (1903) recalled:
Huxley, Hooker, and Tyndall had discussed, early in 1858, the possibility of starting a "Scientific Review," which should do for science what the Quarterly or the Westminster did for literature. The scheme was found not to be feasible at the time, though it was revived in another form in 1860; so in the meanwhile it was arranged 256 THE NATURAL HISTORY REVIEW (1854 REVIEW ( -1865 that science should be laid before the public every fortnight, through the medium of a scientific column in the "Saturday Review."
Such an arrangement was well known to Huxley, who through his career wrote more than 50 such contributions to review journals (Houghton et al. 1989: 5: 391) , but this was unsatisfactory because it meant the further dispersal of natural history, a large subject in itself.
Joseph Dalton Hooker, a good friend of Huxley, had, unlike him at this time, considerable experience of many aspects of the production of scientific journals. His father, Sir William Jackson Hooker (1785-1865), had been involved in the publication of no less than five botanical journals since the 1830s, all short-lived (Brock 1980: 107) . This multiplicity occurred also in the abstracting publications and the reviews, which for natural history were often produced by the smaller societies to barter for valuable titles instead of subscribing to them (Meadows 1980: 49) . In 1857 Hooker, having persuaded his father to give up the failing Kew Gardens miscellany, was trying to rationalize the natural history publications and had tried to revive the journals of the Linnean Society, by integrating botany and zoology into one publication, as his associate and keen businessman Richard Taylor (1781-1858) had done in the 1840s (Brock 1987: 108) . Hooker found that to overcome the chronic procrastination of potential contributors was hard work, and that financial loss was always looming (Huxley 1918: 404-420) . Besides, "the Journal", Hooker wrote, "falls squarely on my shoulders", as no one would share the ultimate responsibility for it. The young guard gathering around Darwin, with Huxley, Tyndall and Hooker among the better-known, faced the choice between popularity or scientific currency as opposite and mutually exclusive core values of any potential new science publication, because their peers were often too few and too poor to guarantee with their subscriptions the financial viability of any publication addressed only to practitioners of one of the natural sciences. Clearly, a new inter-disciplinary science publication that they could control editorially would be beneficial to the advancement of science.
HUXLEY DECIDES TO ACCEPT THE EDITORSHIP
It was in this context that Huxley had been approached by Wright in July 1860, as he recorded in a letter to Hooker.
Huxley mentioned Lubbock and Rolleston as possible co-editors and asked Hooker for the help of one or two of his assistants at Kew. In reply 4 Hooker named Frederick Currey and Daniel Oliver but warned Huxley that private publishing was very time-consuming and expensive.
Huxley had also sought Darwin's blessing for the new venture, to which Darwin replied 5 :
. . . if not too late, I hope you will consider deliberately before you decide. -Remember what a deal of work you have on your shoulders; & though you can do much yet there is limit to even the hardest worker's THE NATURAL HISTORY REVIEW (1854-1865) power of working. -I should deeply regret to see you sacrificing much time which could be given to original research.
Darwin continued:
Would you not do more good by an occasional Review in some well established Review, than by giving up much time to the editing, or largely aiding if not editing, a Review which from being confined to one subject would not have a very large circulation? . . . Lyell, I remember, on analogous grounds many years ago resolved he would write no more Reviews.
Huxley had offered Darwin the opportunity to write reviews for the NHR, and he replied 6 : "With respect to Reviewing myself; I never tried: any work of that kind stops me doing anything else, as I cannot possibly work at odds & ends of time; I have, moreover, an insane hatred of stopping my regular current of work."
With John Lubbock, Darwin displayed unusual candour as he wrote on 20 July 7 :
I am puzzled what to think about the Review. -Good periodicals undoubtedly do very good service in cause of Science. -Unless good men will devote some time to them, they will never be good; In November 1860 Darwin received a prospectus announcing the new editorial team 8 , and he sent his name as subscriber by return of post. By 22 November 9 , he was impatient to receive the first number and began to think that "it could do very much good" to the cause of natural selection. 10 Huxley had good intentions for the NHR, to make it open also to Darwin's critics, as long as they were scientific and respectful 11 :
P. S. I have just received your note & the inclosure from Asa Gray -How can you imagine there can be a doubt about the reply? Of course I shall be exceedingly glad to have it if it is good -I wish to see articles both for & against, so as to have it clearly understood that the Review is a 'Champ libre' -. Paying for it however is what I unfortunately do not see my way to at present -Until the circulation reaches 6 or 7 hundred we shall hardly be able to pay anything . . .
The first number of the new series was duly published on 1 January 1861, and Darwin did not waste his time or spare his praise for it, writing on 3 January 12 :
I have just finished No r 1 of N. H. Review & must congratulate you, as chiefly concerned, on its excellence. The whole seems to me admirable . . . I am rather a croaker & I do rather fear that the merit of the articles will be above the run of common readers & subscribers. . Joseph Hooker (1817 Hooker ( -1911 initially refused to be formally drawn into the project, but later came to the rescue, informally and with his usual generosity and good humour.
EDITORS FOR SERIES TWO
Busk had come to natural history late in life, having been a naval surgeon for 25 years. By 1860 he had valuable experience as editor of the Microscopical journal in 1842, and the 258 THE NATURAL HISTORY REVIEW (1854 REVIEW ( -1865 more successful Quarterly journal of microscopical science (1853-1868) (Woodward and Foote 2004) . Carpenter was a popularizer of science with no particular specialization. He wrote textbooks, and explained spiritual phenomena as the result of nervous system activity. He reviewed Origin favourably for the NHR (Carpenter 1860). A committed Unitarian he saw no difficulty in accepting evolutionary views alongside his religious views (Smith 2004) . Currey and Oliver were colleagues of Hooker at Kew. Charles Wyville Thomson was a collaborator of Carpenter's (Rice 2004) , and was appointed Professor of Natural History in Queen's College, Cork in 1853, but the following year transferred to Queen's College, Belfast, where he became Professor of Geology and Mineralogy in 1862. By 1860, Sclater was a renowned ornithologist (Edwards 2004) . McDonnell was a zoologist and physiologist who had published on the electric organs of fish 13 , and was an early convert to Darwin's doctrine on species 14 , and was, with J. R. Greene (Professor of Natural History, Queen's College, Cork), an active member of the Royal Irish Academy during the 1850s and 1860s, elected member in 1857 (Anonymous 1859). Busk, Lubbock, Hooker and Huxley would become members of the X-Club (Barton 1998 (Barton , 2004 . Founded in 1864, the club gathered men with a keen interest in the overall direction of science in Britain and who were eager to extend its influence in society. Some of these were administrators of scientific societies, while others were businessmen.
CONTENTS SELECTION, SERIES TWO
Comparisons between human beings and animals, especially with regard to the anatomy of the brain, and new data concerning the antiquity of Homo sapiens were part of the novelty in the contents of series 2. This provided a welcome break from biblical literalism, giving a more realistic time-span for human evolution.
The first volume of the new series (1861) contained among the reviews a study on the natural position and limits of the Protozoa, including work by Greene (1862), a controversial subject which is still being discussed (Cavallier-Smith 2002) . Among the original work, Huxley (1861) had a contribution on the zoological relation of humans with the lower animals, written in opposition to Richard Owen's (1861) earlier suggestion that there were three areas in the human brain that were peculiar to the genus Homo. While current neuroanatomy sides clearly with Huxley in this regard (Gross 1993) , the root issue of whether the human brain is qualitatively unique is still debated (Gazzaniga 2009 ). Shaaffhousen (1861), from Bonn, the discoverer of the Neanderthal fossils in 1857, had a paper "On the crania of the most ancient races of man". Huxley made fresh comments specifically on Neanderthals in a later issue of the NHR (Huxley 1864), and the comparisons between brains of Homo sapiens neanderthalensis and anatomically modern humans are still an object of intense study (Gunz et al. 2010) .
Volume 2 reviewed, among others, St Hilaire's (1856) work on the systematic position of Homo sapiens, Hooker's (1862) On the cedars of Lebanon, and work on the coexistence of humans with the great fossil mammals by Edward Larter (1862). Among the original work, Lubbock (1862) , published "On the evidence of the antiquity of man afforded by the physical structure of the valley of the Somme". A new section was started under the heading "Miscellanea" which included a review of Darwin's (1862) note on dimorphism in Primula.
Evans (1865) Chauncey Wright (who was not related to Edward Perceval Wright) was an American naturalist who had sent his review of Origin from Boston, but it appears that the manuscript never arrived to the London publishers, as Darwin reported to Huxley after hearing from Asa Gray. 19 In May, Huxley informed E. P. Wright that the NHR would be printed in London, by Williams and Norgate, with the proof reading done by Busk. 20 The 1862 January issue was also a "capital number". 21 On 10 October that year Huxley acknowledged receiving from Darwin a paper on the auditory sac of cirripeds 22 , "a curious organ" whose function was clarified in the January 1863 issue (Darwin 1863 24 Hooker began to have a direct role in the editorship of the 1862 volume. Huxley confirmed this in a letter dated 4 December 1862: "My Dear Hooker -I look upon you as art and part of the Natural History Review, though not ostensibly one of the gang" (Huxley 1901: 256) . His induction as editor was literally a joke on Darwin, and on the readers. He put forward a paper, on sexual dimorphism which he said was written by Daniel Oliver, a propos of a review of an earlier paper by Darwin 25 , who for a long time had been both fascinated and frustrated by the subject. 26 I do wish he had cut it (Falconer's paper) into 4 -for a non-Zoologist like me it is an appalling thing to have 70 pages of such an article in one quarter. The "Review" is much better than usual, but confound them they have printed the Index of New genera of last volume on last page of first number of this volume!. it is too bad of Huxley.
Lyell joined in the criticism of Huxley, in rather harsh terms, expressed privately to Darwin 33 and other friends (Huxley 1901 : 1: 217): "I entreated him not to undertake the Natural History Review before it began. The responsibility all falls on the man of chief energy and talent; it is a quarterly mischief, and will end in knocking him up."
As the first number for 1864 arrived on schedule, Darwin bestowed his highest praise, this time addressed to Hooker: "I have read by a great effort two-thirds through last N. Hist. R. & by the standard of what interests me, it is the best number which has appeared. Several of the Bot. papers have interested me: that on Decaisne, I presume, is by Bentham.-Am I right?" 34 Fresh advice for the NHR arrived in September 35 recommending a new paper to be reviewed by Oliver. Similarly in January 36 and April 37 of the following year Darwin questioned Hooker about the identity of some of the reviewers in those issues, a curiosity that Hooker was able to satisfy.
38 By July, Hooker reported that the NHR was about to die: "I have not seen Nat Hist. Review which will not pay, is all but defunct I hear! & cannot go on beyond the year." 39 However, Leonard Huxley (1901: 296) reported that his father "published in February 1866 a paper in the Natural History Review on the "Pre-historic Remains of Caithness", based upon a quantity of remains found the previous autumn at Keiss." If an issue dated February 1866 was produced, it must have been in a very short run because none of the extant collections have it.
40
The paragraphs above show Darwin's interest in the NHR through his correspondence between July 1860 and July 1865. At least 50 letters to members of the editorial staff are extant: ten to Huxley, eleven to Oliver, 14 to Lubbock and 15 to Hooker. They dealt with the business of the NHR, not just to praise the quality of the contents in general, but also to give his opinion on specific items, to suggest subjects or authors to review, including reviews of his own work, to preview proofs of papers about to be published or to find out the identity of anonymous reviewers. More seriously, there appear to have been double THE NATURAL HISTORY REVIEW (1854 standards on the part of the editor-in-chief, because when quizzed by Henry Charlton Bastian 41 on the identity of the referee of one of his papers submitted to the Royal Society, where Huxley was chairman and thus chief editor, Huxley 42 took refuge in the traditional ethical standard of confidentiality which prevented him from revealing the referee's identity; but for Darwin's curiosity about the NHR reviewers there had been no such reserve.
THE CAUSES OF FAILURE, SERIES TWO
It is clear that Huxley could choose subjects of enduring importance, and he might have lifted the circulation of NHR from 100 to just below 700 copies per issue, a significant achievement but not enough to make it commercially viable in Britain, and here again we have to look behind the claim of low circulation to get at the real causes of failure. Differential subscription rates for individuals and institutions were only introduced in the twentieth century (Brock 1980: 108) , so the size of the potential market in the mid-1800s was more determined by the price of an issue and content than by type of subscriber. The estimated membership of 169 natural history societies listed in Nature (Anonymous 1873), which excluded societies based in London, Edinburgh, Dublin and the whole of Wales, was 20,000. Brock and McLeod (1976: 44) put the membership of London's scientific societies in 1865 at 6,480. From selling two copies to each learned society alone, the British NHR could easily have sold 400 copies. Each issue of the NHR cost 4s. 0d. It would be reasonable to expect that a considerable proportion of these approximately 26,000 naturalists could be enticed to spend four shillings per quarter to buy their own copy, if the product was satisfactory. All that can be stated, without further analysis, is that the figure of fewer than 700 subscriptions represents a very small proportion (less than 3%) of the potential market of individual naturalists. Thus it seems that the product, while affordable, was not attractive to most potential readers, men of science or the general public. There were issues of market targeting, over-specialization, partisanship and technical execution.
The NHR's brief was unclear. Although called a "review", it included primary papers. In his prospectus, Huxley had said that the NHR would be addressed to the general public, discussing general biological problems in a philosophical spirit, for both a specialist and a general audience. In these objectives he signally failed (Barton 1998: 434) . Series 2 was a specialized review and hence unattractive to the general reader. It was partisan and hence unattractive to a majority of naturalists, and it had technical flaws that Huxley was unable to eliminate, as he failed to motivate his subordinates.
The specialism of series 2 was obvious even to Hooker, who complained 43 of "70 pages of zoology" referring to Falconer's (1863) contributions on fossil American elephants. Indeed it could be assessed quantitatively. Of the 51 original papers published, most had an evolutionary background, many referred to humans, a great majority were on comparative anatomy (human versus higher animals including apes), referring in particular to the brain, nervous system or the cranium and spine. The next most common subject was the antiquity of humans.
Neither should we be misled by Huxley's stated intention of non-partisanship when he wrote to Darwin: "My desire to have an anti-Darwinian article-is not so much because I want to see you criticized & because I want all the world to understand that it is not a party journal." 44 To give the appearance of a non-party journal might have been Huxley's wishful thinking, comparable to his later claim that the X Club had no other purpose but "bringing together a few friends who did not want to drift apart" (Barton 1998: 413) . Barton (1998: 413, note 6) has shown that such disclaimers were not uncommon. But a journal that was, as mentioned above, "mildly episcopophagous"
45 -which could have referred not only to Samuel Wilberforce, Bishop of Oxford, but to Richard Owen, known as the Archbishop of Anthropology -and where "Darwin and Lyell (could) have a fine opportunity if (they) wish it for slaying (their) adversaries" 45 would appear to be contradicting such non-partisanship from the start.
The issue of partisanship in the NHR can also be substantiated quantitatively. In series 2, all statements about Owen's work were negative. There were ten editors assisting Huxley, to whom we can add Hooker, Rolleston and Darwin, none of whom appeared explicitly on the list. They wrote 29 of the 51 original papers published in the five volumes, Lubbock signing not less than seven, not counting reviews. Among the other authors were George Bentham, a friend of Hooker, A. R. Wallace, H. Falconer and other personal friends of the editors. There was one author from Oxford and one from Glasgow, but none from Cambridge or Dublin outside the editorial panel. The NHR was thus nearly entirely written by the Darwinian, anti-Owen editors and their cronies. Desmond (1982: 19-56) and Rupke (2009: 193) have investigated Huxley's use of the NHR as an instrument to publicize negative reviews on the work of Owen, and Darwin's extant correspondence stands as a record of his and Huxley's hatred of Owen; this was as Huxley had promised Darwin in 1860, that the NHR would serve as a platform to attack his enemies 33 , but a review of the Ayrton-Hooker affair (Endersby 2008: 282-300) clearly demonstrated that such hatred was fuelled not just by science issues, but, closer to home, by personal, status-related issues and by the dislike of the current government, Gladstone in particular.
Both Lyell and Hooker criticized technical presentation errors in different issues of the NHR. In January 1863 Lyell complained that: "the responsibility all falls on the man of chief energy and talent; it is a quarterly mischief, and will end in knocking him up." 33 And, Hooker observed, on the same volume: "The "Review" is much better than usual, but confound them they have printed the Index of New genera of last volume on last page of first number of this volume!. it is too bad of Huxley." 46 The NHR in the context of mid-Victorian periodicals publishing natural history More remote causes of failure can be gleaned by studying other comparable publications. Ellegard's Directory (1971: table 13 ) mentioned the NHR among another ten science review periodicals of which three referred to just one discipline (geology or zoology), two were launched after the period studied here (1860-1865), and one (Recreative science) was not addressed to professionals. The quarterly journal of science included all the sciences, engineering and aspects of science policy, scientific biography, and teaching. Its book reviews were very short, barely publisher's notices. Annals and magazine of natural history, founded by Richard Taylor (later of Taylor & Francis), included geology, zoology and botany, focusing on systematics, not unlike the first series of NHR. Taylor drafted eminent naturalists to the editorial panel of Annals and had a virtual monopoly on advertising, making Annals -with 2,000 active subscribers -the most successful natural history publication of the nineteenth century (Brock 1989: 109) . The impressive record of Taylor & THE NATURAL HISTORY REVIEW (1854 Francis, who also published the Philosophical magazine, in publishing natural history and science periodicals accurately reflected what was happening in these fields. On the one hand, there was great excitement in physics and chemistry, and on the other hand, natural history remained popular although as a discipline it had not reached such a state of formalization and development as physics or chemistry, Darwin's theory of evolution was an essential starting point. The successes and failures of Taylor & Francis suggest some reasons for the failure of the NHR: individual reputations of editors in a field of science do not make up for their lack of business expertise; the backing of academic authority is not necessarily correlated with public interest; as the scientific naturalists fought to displace the amateur and the clerical from the field of science, they themselves faced being displaced from the publishing business by the experienced business professionals who fought with equal zeal to establish their firms on a sound footing; in bidding for grants from official bodies, an ideologically neutral stance might have received a broader welcome than an individual authority that was deeply committed to a specific and then still unorthodox camp or ideology.
CONCLUSION
What we have come to expect from current scientific journals, in terms of style, contents and ethical standards, took time to emerge, and the history of the NHR illustrates some steps in the process, which inevitably involved trial and error. This paper proposes that series 1, the Irish phase of the NHR, failed after seven years through redundancy of contents and technical and commercial incompetence, and that series 2, the British phase, failed after a similar period because at its core it served primarily the narrow purposes of its doctrinaire editor-in-chief, at a time when the majority of natural science in Britain was still rooted in a deistic natural theology (McLeod 1969b: 469) . In more durable science journals the business skills, usually held by non-scientists, or by a science-literate person not acting in his capacity as scientist, worked in synergy with separate groups of scientists that could, respectively, write high quality content and assess the validity of other scientist's submitted work. Separation of functions, primary writing, refereeing, editing, divulging and mastering the business end, would come to be seen as essential basic technical and ethical requirements. Only very rarely could all these aspects of science publication merge in one and the same person, and for different reasons, neither phase of the NHR was an example of such a successful convergence. Perhaps more importantly, natural history in the 1860s was not in a state of intellectual maturity comparable with contemporaneous physics or chemistry, that would warrant a multiplicity of publications because of a widening specialist readership. 35 (Burkhardt et al. 2002: 198-202) : No reference can be found to a sixth volume of the NHR dated 1866. A paper by Thomas H. Huxley with a title similar to that mentioned by Leonard Huxley was published that year by Williams & Norgate as a chapter in a book by Laing and Huxley (1866) comprising only two parts, each written by one of the authors. The first part, by Samuel Laing, was an 80-page paper, and the second, of similar length, was Huxley's. Both contained many illustrations (Laing's paper had seven full-page plates, and Huxley's 30 plates) which must have made it expensive to produce. It is possible that both papers were intended for the first issue of NHR for 1866, as Leonard Huxley mentioned, and that, on the failure of the journal, and having spent much time and money in producing them, the publishers and authors decided that the papers should see the light in the format of a book. Laing described the cultural artefacts, and Huxley the bones found with them, although Huxley did much more, reviewing data on crania from similar findings from all across Europe, as well as the Neanderthal skulls. Huxley must have been keen to have the work published because it is a continuation of a paper by Thurnam (1865) published in the April 1865 issue of the NHR. It is conceivable that it was the production of these very expensive papers that contributed to the demise of the already struggling NHR, since the usual Royal Society grant of £50 towards publication expenses would have been quite insufficient in this case. 41 
